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GENERAL FEATURES AND PRODUCTIVITY OF THE WADGE 
BANK TRAWL FISHERY 
By 
J. SIVALINGAM 
(Research Officer, Department of Fisheries, Ceylon) 
and 
J. C. MEDCOF 
(Senior Scientist, Fisheries Research Board of Canada) 
INTRODUCTION 
For several years one of the world's few successful tropical trawl fisheries has been carried on off the 
southern tip of India. Much of it has been under the auspices of the Government of Ceylon. Records 
covering the entire history of the fishery are remarkably complete and those of the last ten years are 
unusually detailed. 
The purpose of this paper is to summarize these records and relate them to information from other 
sources in such a way as to illustrate the principal features of the fishery and permit comparisons with 
other fisheries. This should provide a sound basis for clear thinking about the industry's present 
problems and prospects. This is important because the fishery is expanding. 
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PHYSICAL FEATURES OF WADGE BANK 
Position and Extent 
The continental shelf of the southern tip of India extends about 50 miles seaward from Cape Comorin 
(Figs. 1 and 2) sloping gently from a depth of 10 fathoms close to shore to 50 fathoms after which it 
plunges to abyssal depths. The portion between E. longitude 77° and 78° 10' is popularly known as 
4 
" Wadge Bank " (origin of name unknown), an area of approximately 3,000 square miles. As Figure 2 
illustrates, the eastern half of the bank is flatter and shallower (average depth about 22 fathoms),than 
the western (average depth about 36 fathoms) and its edge drops off more suddenly to extreme depths. 
It is about 115 sea miles from Colombo to the nearest point on the bank. 
Area Exploited 
The area fished up to the end of 1953 is shown by the inner of the two solid lines in Figure 2 and is 
about 1,250 square miles Since then the field of operation had been expanded to make fuller use of 
the productive ground and now fishing is common throughout the area shown by the outer solid line 
(Fig. 2) although the inner area is still the most heavily exploited part. 
FIG. 1.—Parts of Indian Ocean to show relative position of Wadge Bank and adjoining areas (Ex British Admiralty 
Chart No. 70). 
5 
78' 
	 SO' 
I 
, 
'.. , 
S. INDIA 
`... 
`., 
*.N.. 1 	 . 	
"') 	 CAP 
'-‘,„,_. 	 , 	 0 
..... 
,.. 	
',.2....,,, 
. 	
-,...- 
. 
MANAPPAO 	 ,e'j 
n,, ,:., 
tO 
 
, 
-------- 
r- -
: 
 
I 
	
I 	
1  
	
.
.
.
.5 
	
i , 
.
.
.
-
 
 
i 	
i  i 
,.•• 
.
 
 
.
 -
 
1  
k  \
  \  
g  ) 
	
St,
 ! \ 
 
n  \ 
s
.s
.
 
 
1 
.1  1
 	
\
  
i 
	
.
.
.
.
.
.
.
.
,
' 
	
k
.
 	
k
, 
)  
.,
.
.
 	
/ 
 
n 
.
.
.
.
., 
	
.
.
.
.
 	
fi  
j 	
1 	
, 
t
.
 
	
9 	
-
.
.
.,
.
.
.
.
.
.
,
 
	
/
 
	
-
-,
 
	
ii 	
.
.
.
 	
,i  
.
.
.
."  
t
 
i 	
\  
	
k
,, 	
.
,
.
 	
...
.
.
.
.,
 % 
	
-i 	
.)  
	
,
, 
	
.
.
.
.
.
.
.
.
.
.
-
.
.
.
.
 
	
 
 
	
,loo 
441 	 soi 
‘.6pi.: 
WADGE BARK 
TOPOGRAPHY 
...,......._- 
,.......,.. 
..........„------- 
	
._. 	 _......,..............„. 
.....,._, 
	
,...,.............., 	
...-- 
:0  
2
  
\
 e,...
  
(
 :
 
i  
,
  
/ 
\  
i
  t
  
DE
PT
H 
IN
  
FA
T H
OM
S
 
1,,  
p
MS
 \
  
IN
_
 8
 8  
s
  \
  
\
  
....--... 
	
. 	 6. 
	
5.E, 	 93f. 
PROFILE OF THE BOTTOM 
5.E: SOUTH EAST OF CAPE COMORIN 
S.W . SOUTH WEST OF CAPF COMORIN 
I 
2.—The Wadge Bank region showing depth contours and general topography (Ex British Admiralty Chart No. 6,b) 
Bottom Characteristics 
The bottom varies only slightly in character according to the survey carried out in 1921, 1922 and 1923 
by S. S. " Lila " (Malpas, 1926). Coarse yellow sand overlying flat rock is common out to the 
30-fathom contour. Beyond this to the edge of the continental shelf, the bottom is made up of firm, 
clear sand with stretches of flat rock. There are some muddy areas not mentioned by IVIalpas but 
these are of relatively small extent. 
There are a few rough patches with pinnacle rocks in both deep and shallow water where there were 
 net tear-ups in the early days of the fishery. These are not charted but their positions are known 
now to the fishing skippers and avoided. The ground then was rougher with many sea fans (Gorgonids), 
and sponges which interfered with trawling and handling of catches but these have been slowly 
removed and do not seem to have recovered their growth. They are now to be found chiefly in the 
 parts of the bank that are not regularly fished. The area inside the inner solid line of Figure 2 
is virtually free of all obstructions. 
2* 
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Meteorology 
The meteorology of this area is very complicated as is to be expected off any cape. It is under the 
influence of the north-east monsoon winds from the beginning of November to the end of April and of 
the south-west monsoon from the beginning of May to the end of October. During the north-east 
monsoon the weather is relatively calm but the occasional heavy blows usually produce each year's 
worst fishing conditions. The trawlers can usually escape these, however, by fishing in the lee of Cape 
Comorin. During March and early April the weather is particularly calm and the air temperatures 
often high. 
The south-west Monsoon winds are stronger and steadier on the average, and, having a wider stretch 
of open ocean over which to gain speed, they may work up heavy seas. The longest spells of uncom-
fortable fishing weather occur at this season and in the early days the trawlers were often forced to 
take shelter at such times. 
in the opinion of Captains Mitchell and Ellen, Wadge Bank weather conditions are on the average 
more favourable to fishing than on European grounds but there is a great deal of " nearly " bad weather. 
Besides this the seas tend to be shorter and" choppy " contrasting with the long slow swells of the 
North Atlantic. These disadvantages are partly offset by the predictability of the weather. Winds 
come from only two directions on the Wadge Bank whereas in the Atlantic they are most variable 
with plenty of unexpected weather changes. There is relatively little fog so visibility is usually good 
and, of course, there are no blizzards and no " icing ", the real terror of the Arctic trawlerman. .Every 
year icing spells the death of some Arctic ship. 
i g 
 whole superstructure—decks, rails, bridge and 
rigging—becomes so deeply incrusted with ice that she eventually becomes top-heavy and turns over. 
Hydrography 
Like the meteorology, the hydrography off any cape is likely to be complex and this is true of the 
Wadge Bank. It appears to be a meeting or dividing point for current systems of the western coast 
of India and the western parts of the Gulf of Mannar. According to Captain Mitchell the current 
speeds average about 1 z  knots. They seem to have no diurnal rhythm and are frequently contrary at 
different depths at the same time and place. Winds on the bank disturb these currents and may 
create rough cross seas but do not seem to initiate them. They are probably set up by changes taking 
place far away, perhaps in the Arabian Sea or the Bay of Bengal. 
The hydrography has had little careful study. The only published temperature and salinity data 
known to the authors are those of Chidambaram (1952) and they are sketchy. The skippers have 
noted conspicuous changes of gross sorts that show its complexity. Water masses of various colours 
have been observed moving onto and off the fishing grounds usually from east to west. A water mass 
usually moves in as a seemingly straight unending wall. The masses may be clear blue, " milky " or 
opaque brown. 
These water masses have a marked effect on the success of fishing operations. The skippers have 
a vague but useful understanding of the relationships of these different masses to one another and to the 
trawl fishery but there is no doubt that their operations could be more effective if this understanding 
were supported by sound knowledge of current patterns, tidal systems and general hydrography. 
Some data are being gathered now as occasion permits but the need for a full-scale study is obvious. 
What have been assembled accord with those reported by Chidambaram. Surface temperatures 
range from 26° to 29° C. and salinities from 35.8 to 36-7%. (corrected to 15° C.). 
Plankton tows show occasional sudden appearances of large amounts of plankton, specially Noctiluca, 
in the surface layers but so far the species involved have not been determined and the causes of their 
sudden appearances and disappearances have not been discovered. No doubt the phosphorescence 
which is such a conspicuous feature of these waters and graphically described in the West Coast of 
India Pilot (Anon, 1950) is related to these. Jellyfish are conspicuous among the macro-plankton and 
their presence affects fish catches remarkably. Often they seem to characterize definite water masses 
that move onto the bank. 
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TRAWLER OPERATIONS 
History 
The first Wadge Bank trawler operations were in the nature of surveys and the first of all was carrie d 
out in 1907 by Captain Cribb with much difficulty in the trawler " Violet " (Table I). Due to inefficient 
engines this trawler could not operate a full-size trawl but good catches were obtained despite this 
(Malpas, 1926). The next was carried out by the Government of Ceylon with the trawler " Lilla " 
1920-1923 (Malpas, 1926). The third was in 1928-1930 by the Madras Government using the trawler 
" Lady Goschen " as part of a general survey of the southern coasts of India from Madras on the east 
to Mangalore on the west (Gravely 1929, Sunthera Raj 1930, and Sunthera Raj and Devanesan 1942). 
While this third survey was being carried out, the first commercial trawling operation by a private 
company, Ceylon Fisheries Limited, was initiated. Two coal-burning steam trawlers, " Tongkol " and 
" Bulbul " (Table I) fished not only the Wadge Bank but also the Pedro Bank (Fig. 1). Their yearly 
landings are summarized in Figure 3. 
Table I 
DESCRIPTION OF TRAWLERS THAT OPERATED ON THE WADGE BANK, THEIR PERIOD AND 
NATURE OF OPERATIONS AND COUNTRY FROM WHICH THEY OPERATED 
Name of 
Trawler Year 
Nature 
of 
operations 
Base of 
operations 
Gross 
tonnage 
Overall 
length 
(ft.) 
Horse Power 
r____A-_______ 
Nominal Indicated 
Refrigeration 
Capacity 
(tons) 
A_________-1 
Tem-
perature 
(°F.) 
VIOLET 1907 
	 .. Survey 	 .. Ceylon 	 . 150 	 .. 95 .. 	 — 	 . — 	 .. None — 
LILLA 
	 . 1920-23.. PP PP 250 	 .. 126 .. 	 — 	 .. 500 	 .. PP 
LADY 
GOSCHEN 1928-30.. „ 	 .. India — — — — — 
TONGKOL .. 1928-29.. Commercial 
fishing 
Ceylon 	 .. 292 	 .. 125 .. 	 99 	 .. — 	 .. 70-75 .. 	 24-38 
BUL BUL .. 1928-35.. , - 294 	 .. 125 . 65 .. 	 14-20 
RAGLAN 
CASTLE .. 1945-51.. „ 280 	 .. 126 .. 	 87 .. 	 — 	 .. 50 .. 	 28 
ARINGA 	 .. 1947-48.. ,. , 305 	 .. 147 .. 	 98 .. 	 450 	 .. 100 .. 	 20-24 
BRACON- 
GLEN 	 .. 1950 	 to 
present , , 329 	 .. 149 .. 	 91 .. 	 650 	 .. 105 .. 	 30-31 
MAPLE 
LEAF 	 .. 1953 	 to . 323 	 .. 143 .. 	 84 	 .. 650 	 .. 119 . , 	 30-31 
present 
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There was no trawling from 1936 to 1945 (Fig. 3) but in 1944 under the stress of war-time, the 
Government of Ceylon obtained a coal-burning steam trawler, " Raglan Castle "; from the British 
Ministry of War Transport to produce fish to relieve Ceylon's protein food shortage (Amirthalingam 
and De Zylva, 1947). She started operations in September 1945 and continued until October 1951 but 
because of under-powering was unable to fish during one or more of the south-west monsoon months 
each year.. In the period 1947-48 another private company,, The Lanka Deep Sea Fishing Company, 
operated the coal-burning steam trawler " Aringa ". 
In September 1950, the Department of Fisheries purchased the oil-fired, steam trawler " Bracon-
glen " (De Zylva, 1952), which commenced fishing in July 1951 and has continued uninterruptedly 
since, working almost exclusively on the Wadge Bank. In April 1933, the steam trawler " Maple 
Leaf ", also oil-fired, was presented to the Government of Ceylon by the Government of Canada under 
Colombo Plan arrangements and has been operating ()lithe Wadge Bank ever since (De Zylva, 1954). 
These last two are the only fishing craft now operating on the Wadge Bank. 
Present Practice 
" Bracongien " and " Maple Leaf " are provided with ship-to-shore radio and report their catches and 
movements daily to shore officers of the Department of Fisheries who guide their efforts and make 
appropriate arrangements for shore servicing at landing times.. 
On the average each craft makes three ten or twelve-day trips to the bank every two months. 
They usually leave Colombo, their base, in mid-afternoon and after 12 to 14 hours' steaming (115 sea 
miles), they reach the nearest fishable ground and begin operations. These are carried on. without 
interruption, 24 hours a day, until they begin their return journey to Colombo. A standard-type 
Granton otter trawl with an 80–foot headrope and 120-footrope is used. Each haul is of 3 to 4 hours' 
duration. 
When the haul is dumped on deck it is culled. Certain waste types of fish such as puffers and small 
eather jackets (Batistes sp.) are thrown overboard along with the bottom trash of various sorts that 
usually comes up in small quantities with the catch. The edible varieties are then sorted into different 
categories according to size, colour and quality. While culling is still going on part of the crew begin 
to set the trawl for the next tow, another group begins dressing the large fish and others begin washing 
the dressed fish. All these operations go on simultaneously until the trawl is set and towing, all the 
fish dressed, washed, placed in baskets, hosed down and lowered into the refrigerated hold where they 
are placed hi appropriate, iced pens and the deck hosed down in preparation for the next haul. 
" Mixed small ash " (those weighing less than 1-,;--2 pounds) or clear catches of single varieties of 
small fish of this size are not dressed. 
Generally the work on one haul's catch is complete within two hours after dumping and the crew 
have a chance to rest or take a meal before the next haul is boarded. They prefer working all together 
on every haul with several brief rest periods rather than in smaller groups (watches) with fewer, longer 
and harder work periods and fewer and longer rest periods as in northern trawler operations. The 
crew composition is described in Table II. 
When the ship returns to Colombo the catch is unloaded manually—a slow and laborious task 
sometimes requiring three days to -complete. There are no facilities at the wharf-head for storage so 
the catch is transported in open-backed, covered lorries to the cold stores about three-quarter of a mile 
away, where they are stored at about 18° to 22°F. before sale. When the catch is received at head-
qua•ters it is :weighed in pounds so the size of the catch as indicated by the Skipper's record in 
basketfuls can be checked (see below). 
11. 
Table II 
PRESENT CREWS OF CEYL 01C-OPERATED TRAWLERS 
Baltio 
Number 
" BracongIen " " Maple Leaf " 
Skipper 1 1 
Kate 	 .. 1 
Acting Mate a. 
Engineer 1 
2nd Engineer 1 
Drivers 2 3 
Firemen 3 
Serangs 1 
Riggers 1 .. 	 1 
Seamen la 12 
Coolies 2 
Total . 	 26 26 
The fish are exposed to ordinary air temperatures (80° ± 5° F.) when each lorry is being loaded, 
during the trip to the cold stores and, during the unloading process, a total of approximately 3 hours 
This is long enough to let the smaller and medium-sized fish warm up considerably. Including the 
one-hour deck exposure after the trawl is dumped the total exposure to air temperature approximates 
4 hours. It might be expected that this would result in poor condition but this is not the case except 
for seine of the most perishable varieties like skate. 
A new fisheries harbour and fish-handling plant are being constructed in Colombo Partly through 
Canadian Colombo Plan aid. This will provide mechanical unloading devices and cold storage 
facilities at the wharf-head. These should permit a substantial reduction of the time spent M port 
between trips and a corresponding increase in fishing time and total landingS besides reducing the 
period of exposure of the catch to high temperature, thereby improving its quality. 
Records of Operations 
During fishing operations the skipper records the volume of the catch at each haul in basketfuls (average 
weight 75 pounds) of each of the major categories. The entries are made on printed forms, giving 
details of each haul, one form being used for every trip. Besides the information on kind (Table 
and volume of catch, the record form now in use shows the sailing and landing dates and tithes, the time, 
and length of each haul in hours, the position on the bank where the haul was Made and the depth 
of the water there. For convenience in describing positions the bank has been laid off ,as zz grid with 
squares 2,47 minutes long and these have been coded with letters and numbers. This has been found 
much simpler than showing latitudes and longitudes both in making the original entries and in analysin g  
them. A similar form was in use while " Raglan Castle " was operated. As may be ,expected,:-there
fore, the history of operations by " Raglan Castle ", " Braconglen and " Maple Leaf " are More 
detailed and complete than those of the other commercial craft and permit -highl:si-refined ;8;h yses 
Table III 
LIST OF PRINCIPAL CATEGORIES OF EDIBLE FISH RECOGNIZED BY FISHERMEN AND ENTERED 
IN FISHING RECORDS OF WADGE BANK TRAWL CATCHES, MORE OR LESS 
IN ORDER OF POUNDAGES LANDED 
Common Name 
	 Scientific Names 
1. Big Fish (includes 
Sea Bream • • Lethrinus nebulosus 
Rock cod Epinephelus undulosus 
Red snappers • . Lutianus dodecanthus 
Blue spotted snapper 
. • Lutianus rivulatus 
Painted Grunt) • • Plectorhynchus pictus 
2. Small Fish 
(mainly 
Sea Bream and others 
<30 cm.) 
Lethrinus nebulosus 
Priacanthus hamrur 
Scolopsis dubiosus 
Lutianus vaigensis 
Parupeneus malabaricus 
Ephipp us orb is 
Lutianus rangus, &c. 
3. Sharks 	 Elasmobranchs several species 
4. Skates 
	 .. 	 do. 
5. Paraw (Kingfishes) 	 Caranx chrysophrys 
(Both paraw > 2 lb. 
	 Caranx carangus 
and parati < 2 lb.) 
	 Caranx malabaricus 
and other species 
6. Cat Fish .. 	 Arius thalassimus 
7. Jeela 	 Sphyraena jell° 
8. Orawa 	 Acanthurus matoides 
9. Pothupara 	 Balistes stellatus 
and other minor varieties. 
Up to late 1954 much of the catch was separated into categories according to colour and each 
category was usually composite of several species. The revised form in use since then calls for entries 
of the catch of such individual species as the crew can readily distinguish. This includes not only 
edible varieties but also the commoner varieties of waste fish which are now discarded but might 
sometime be used for meal or fertilizer. From this it will be seen that the history of the Wadge Bank 
fishery is unusually well documented. So far as the authors are aware, there is no other tropical trawl 
fishery with such complete and detailed records and only a few temperate-zone trawlers (e. g., those 
operated by one of the larger Spanish fishing companies) attempt such detail. There are thousands 
upon thousands of entries and the analysis of these requires painfully-slow, careful work but it 
discovers features of the fishery which could not be gained through experimental fishing except at 
enormous cost. The importance of continuing the compilation of such records is patent. 
GENERAL FEATURES OF CATCH 
Composition 
The catch is composed almost entirely of fish that are bottom feeders. More than one hundred 
species have been collected and over sixty species have been identified so far. Of these about twenty-
five are obtained in large quantities. Table 3 lists the several categories recognized by the fishermen 
and entered on the fishing record forms, roughly in order to their relative importance as judged from 
the poundages landed. Blank spaces are provided in the record form for describing heavy catches of 
inedible species that are now of little or no commercial value and therefore discarded or of edible 
species that occur rarely. Some day the inedible species may be more completely used to prepare fish 
meal and it is instructive to know something about the volume that is available. Most of the catch 
is of useful food fish like snappers and groupers. 
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The number of useful species is large by temperate-zone standards which are based on heavy 
catches of small numbers of species. The Ceylon trade is inclined to refer to most of the catch as 
" mullet " and sub-divide these on the basis of colour, red, black and grey, each of which is composite 
of several species. This method of classification complicates the problems of record analysis but there 
is no easy remedy for this. 
Taken as a whole the catch falls more or less naturally into two categories that are conspicuous to the 
skippers and the fishermen but not recognized by the trade. One is composed of resident species, like 
the red snappers, which seem to " live " on the bank the year-round and regularly contribute to the 
catches. The other is made up of migrant species like the king fishes and cat fishes. These appear to 
visit the bank briefly during the south-west monsoon season, sometimes in enormous numbers, then 
move off again, nobody knows where. Separate treatment of these two groups or study of individual 
species composing them is beyond the scope of this paper which, as announced in the introduction, 
professes to describe only the general characteristics of the Wadge Bank fishery. 
Behaviour of Fish 
A feature of the catches that is conspicuous to those used to temperate-zone operations is the almost 
complete absence of slow-moving flat fishes of the flounder type. The skippers' impression from 
general observations is that most of the fish are more easily frightened and faster swimmers than those 
of the north Atlantic. This may be attributed to the high water temperatures, which generally 
encourage rapid movement in cold-blooded animals, and the general clarity of the water which should 
permit deeper light penetration and better vision for the fish. 
Appearance and Quality 
Attractive features of the catch are its firmness, cleanness and general brilliance as compared with that 
of the North Atlantic. The small amount of slime on most of the species and the high colour of others 
partly account for the last two features. The firmness and lack of slime probably discourage bacterial 
decomposition. The opinion of the skippers is that these fish retain their quality much better during 
handling and storage than northern species. In making this comparison they have allowed for 
differences in the handling conditions. Air temperatures are higher and exposure to them is longer 
than in the north which should reduce quality. Conversely, cold storage is better because our 
mechanical refrigeration of the fish holds, which is not a regular feature of northern trawlers, tends to 
keep quality high. On the average the fish landed in Colombo from the Wadge Bank are firmer, look 
better and smell better than those landed in European ports. 
Incidental Species 
During October, November and December the brilliance of the catch is sometimes sullied by the black 
ink shot out by cuttle fish which are occasionally caught in large numbers on parts of the bank. Slime 
of jelly fish does the same and these animals are inclined to be much more numerous and to appear more 
consistently in the catches at times when they are present on the bank, than the cuttle fish. 
Sea snakes are not uncommon on the Wadge Bank even in deep water many miles from land. Some 
are large, six or more feet long, but most are about half that size. They often enter the net but 
usually escape over the headrope as the trawl is being hauled. They do not all escape, however. 
One or more are usually caught on each trip and they add greatly to the excitement on deck when the 
codend is dumped for many of these little-known animals are highly venomous (Tweedie 1954). 
Among the specimens collected during this study, P. E. P. Deraniyagala, Director of the Ceylon 
_National Museums, has identified the following species : 
Hydrophis cyanocinctus (Daudin) 
Astrotia stokesi 
Kerilia Jerdoni (Gray) 
Hydrophis stricticollis (Gunther) 
Praesacutata reperina (schmidt) 
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Total Landings and Value 
Because of religious tenets fish is one of the few generally acceptable forms of animal protein in the diet 
of Ceylon's 8 million people. The government's principal purpose in operating trawlers, now, as in the 
past, is to keep the nation's diet of fish as high as possible for what might be termed " public health 
reasons ". Figure 3 shows that in 1954 its two craft landed 3 million pounds of fish. This is the 
gutted, head-on weight except for the category " small mixed " which were undressed. This 3 million 
pounds constituted approximately 5 per cent. of the nation's total landi as of fresh fish (Goonewardena, 
1955). Approximately 65 per cent. of this quantity consisted of edible varieties, 29.5 per cent. was 
used to prepare dry fish, 0 2 per cent. (cuttle fish) used for bait, 1.1 per cent. (liver) to prepare liver 
oils and 4.2 per cent. was inedible waste. This is a remarkable effort for the 52 men engaged on the 
two trawlers when it is considered that it required 50,000 fishermen (Blegvad 19.51) to produce the 
other 95 per cent. 
The larger fish are usually cut up before retail sale and different cuts are sold at different prices 
depending on the season of the year. This is considerably more than the government receives because 
it wholesales the catch to a distributing agency to avoid the burden of marketing problems. In spite 
of this the wholesale value is relatively high compared with that in many countries because protein 
foods are scarce in Ceylon. The catches shown are accordingly more rewarding than they might 
appear. 
Thus, although the government may be considered as performing a public service in operating the 
trawlers, its role is clearly that of an operator, not of a subsidiser. The generally encouraging 
conditions of the fishery are such that private enterprise may be expected to re-enter this fishery when 
the shore-servicing facilities for trawlers are available in the new fisheries harbour now being 
constructed at Colombo. 
VARIATIONS IN CATO PER UNIT-EFFORT 
Year -to -Year Variations 
The total yearly catches by " Tongkol " and " Bulbul " which engaged in the 1928-1935 fishery 
varied from 238,338 to 1,337,627 pounds, the catch per day's absence from port varied from 2,483 
pounds to 5,527 pounds and the yearly number of days fished from 96 to 262 (Fig. 3A). It is signi-
ficant that the best catches per day fished were realised in 1932 when the bank was hardest fished and 
that the general trend of the catch-per-effort curve for the period as a whole (Fig. 3A) was upward. 
In other words hard fishing seems to have had no tendency to depress the stocks. If anything it had 
the reverse effect. Judging from the changing relative positions of the curves in figure 3 the boats 
engaged in the second fishery (1945 to date) at various times appear to have had different fishing 
efficiencies, " Aringa " and " Raglan Castle " being poorer catchers than either "Braconglen " or 
" Maple Leaf ". On the same basis some of them seem to have been better than " Bulbul ". 
Fortunately there was sufficient overlapping of operations of the various craft to make reasonable 
estimates of relative efficiencies except for the two fisheries. Accordingly, in analysing the total catch 
and plotting the data in figure 3 (A and B) allowance was made for these differences*, the basis for 
this will be discussed in a later paper. 
The total effort and total landings tended to be more or less uniform during the early years of the 
second fishery but since 1949 both have increased rapidly (Fig. 3). In spite of this the catch per unit 
of effort has remained relatively constant and even shown occasional rises. Certain reservations must 
be made in interpreting these data because there has been a tendency to increase the amount of effort 
during the south-west monsoon period when the catches are good but the fishii  g conditions too adverse 
for operation of the low-powered craft formerly used. " Raglan Castle ", for instance, used to tie up 
* a. " Bul-bul " and " Tongkol" were equally efficient. 
b. " Braconglen " and " Maple Leaf " are equally efficient. 
c. " Raglan Castle " was 0.8 times as efficient as the " Braconglen ". 
15 
during part of this period. This feature of the operations demands refinements in analysis which are 
being applied in other studies. A description of them is not attempted here. Judging from the data 
in the form exhibited in figure 3 (A and B) it seems safe to deduce that up to now increased fishing 
pressure has not seriously depressed the fish stocks. 
There is a prospect of further increases in fishing effort in 1956 when the new fishery harbour is 
complete. This will permit a speeding up in the shore servicing of the trawlers and allow them to 
spend more fishing time on the Wadge Bank. It will be important to study any changes that may 
take place then or in the few years following for sometimes the effects of such changes in fishing effort 
are slow in making their appearance. In this way it should be possible to judge when the limits of the 
capacity of the bank for fish production at reasonable costs are being approached and call a halt to 
increases in the fishing effort. On some of the European grounds the lack of such restrictions of fishing 
effort seems to have resulted in over-investment in fishing craft and a low return per unit of investment 
and effort. This makes fish production unnecessarily expensive and forces accordingly lower standards 
of living on those who engage in it. This kind of overfishing should be guarded against in Ceylon if 
at all possible because, as will be seen in the section which follows, the Wadge Bank is not as rich as 
some of those available to Europeans and the economics of the fishery are therefore less flexible. 
Many are inclined to regard overfishing as an awful boogey and the prospect of it fills them with 
unreasoning fear. As a sobering thought it may be pointed out that some of the best-known European 
grounds have been over-fished for years but the fish stocks and the grounds seem to have been in no way 
permanently impaired. This was shown by the heavy increase in catches in the early post-war years. 
The fish stocks were still resilient and built up during the war when few boats were fishing them. The 
real damage in over-fishing is to the operators themselves as already suggested. After the intensity 
of fishing effort reaches a certain level fishing operations are not sufficiently rewarding to justify 
further increases in effort. Which is to say that over-fishing is no more serious than many other 
forms of poor business practice. It is to be soberly guarded against—yes ! but not allowed to panic 
operators and administrators to the extent that they desert their reason and introduce unnecessary 
laws restricting fishing. 
Se aso nal Variations 
In the early days of the Wadge Bank fishery there was little effort to fish during the height of the 
south-west monsoon period because the weather was rough. The trawlers now working the ground 
are able to withstand these conditions so now operations are year-round. The records show that there 
are remarkable within-year variations in the catch per unit of effort as shown in figure 4 which describes 
trawler operations from April 1954 to November 1955. 
During the inter-monsoon periods and the north-east monsoon the catch was relatively constant at 
about 400 pounds per hour of trawling. There was a remarkable rise during the south-west monsoon 
to a peak level which was roughly twice the average for the other seasons. The trip reports show 
that the species composition changes at this time. Migrant varieties move onto the bank and 
supplement the regular catch of resident species which are the year-round mainstay of the fishing 
operation. 
As the analyses of past and current records proceeds a fuller knowledge of what these changes are is 
emerging. Eventually we hope to discover what initiates them and from that learn to predict their 
extent and time of occurrence. With such information the trawl fishery should be able to take the 
fullest advantage of the changes. Research effort in this direction seems worth while because the 
changes are important to the success of the fishery as shown above and because it seems likely that 
a study of the hydrography of the area and of the biology of the fishes concerned will provide the 
necessary basis for prediction. Work in this field is now un der way. 
It is clear from these records that in tying up the trawlers in the south-west monsoon season, as was 
the practice until recently, the year's best fishing was missed. By this same token it would seem best 
to arrange present programmes so that refits and other necessary tie-ups that can be regulated will 
take place during the north-east monsoon, not during the south-west when fishing conditions are at 
their best. 
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Day-to-Night Variations 
Analysis of catch-per-haul data shows that there is a general tendency for catches as a whole to be 
heavier at night than during the day during North-east Monsoon and heavier during the day during 
South-west Monsoon. Braconglen's records for January 12-20, 1955, and Malpe Leaf's records for 
August 10-18, 1955, show this more clearly than most others (Fig. 5). Cursory examination of records for 
individual species indicates that the day-to-night variations are greater and more consistent for some 
of them than for the catch as a whole but careful study has yet to be made. To date it has not been 
demonstrated that gross changes in landings are attributable to this feature but too little is known 
about it to say that it is not significant. 
The causes of this variation have still to be determined. 
Irregular Variations 
As indicated in the discussion of hydrography, water masses characterised by large numbers of jelly 
fish occasionally move onto the bank. At such times catches fall off seriously. To illustrate, the 
records of one such incursion are compiled in table IV. At such times the trawlers make wide 
excursions across the bank hoping to find parts that have not been occupied by the water mass with its 
unwelcome burden of jellyfish. Sometimes they succeed. Sometimes the plague is everywhere on 
the bank and persists without relief for several days. Warfel and Manacop (1950) describe similar 
difficulties in the Philippines. 
Table IV 
SAMPLE FISHING RECORDS SHOWING HOW THE PRESENCE OF JELLYFISH ON THE GROUNDS 
AFFECTED FISH CATCHES MADE BY " RAGLAN CASTLE " IN THE PERIOD 
24TH JUNE TO 27TH JUNE, 1948 
Total catch Skipper's entries in log concerning 
Date Time No. per hour of 
trawling (in 
baskets) 
jellyfish, c&c. 
24th 1500-1700 1 3 . 5 Peter Carey 20 fm. Bridles 
1730-2130 2 2 . 5 Jellyfish on these grounds 
2200-0200 3 1 . 0 do. 
25th 0230-0630 4 2 • S 
-Moderate westerly wind and sea 
0700-1100 5 6.2 Tide S70 E moderate 
1130-1530 6 10 . 8 Jellys on surface 
1600-1800 7 17 . 0 do. 
1830-2230 8 2.0 Jellyfish on the bottom at Dark 
26th 0600-0800 9 6 . 0 do. 
0830-1030 10 2 . 5 Trawl full of jellyfish 
1100-1300 11 18 . 5 do. 
1330-1530 12 5 . 5 do. 
1600-1830 13 3 . 0 do. 
27th 0430-0730 14 6 - 7 Jellys now gone from this ground 
0800-1000 15 5 . 0 do. 
1030-1300 16 8 - 0 do. 
It is not clear from observations made so far, just how the presence of jellyfish affects the catch 
but different opinions on this subject are firmly held by different people. Some claim that the jellyfish 
plug the net so that it ceases to be an effective water-straining device. In this condition the water is 
considered to " boil " about the net mouth and discourage fish from entering it. Others stoutly 
maintain that the jellyfish " poison the grounds " and that at such times the fish move off into waters 
devoid of jellyfish until the jellyfish disappear. Without knowing what is involved it is impossible to 
say what, if anything, can be done to circumvent the problem. The fishermen believe that the jellyfish 
have their origin in the Gulf of Mannar. 
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FIG. 5.— Catch per hour of trawling (trawl overboard) on the Wadge Bank by " Braconglen" (12th-20th January, 
1955) and " Maple Leaf " (10th-18th, August, 1955) showing day to night differences. 
0 Day hauls (6 a.m.-6 p.m.) 
• Night hauls (6 p.m.-6 a.m.) 
The skippers report that other water conditions affect the catch. One of these is " dark water " or 
" brown water ". No effort has been made to discover the cause of these differences in appearance. 
It is probably attributable to a particular kind or kinds of phytoplankton characterising water masses 
and/or differences in their chemical constitutents. Whatever the cause, the skippers have found that 
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fishing in darker water is usually better than in water of high transparency and they try to take 
advantage of this fact whenever possible, by fishing (trial fishing at least) the darker water masses 
when they occur on the bank. The reason why fishing is better in dark water is as obscure as cause of 
the dark colour itself. 
Although there are conspicuous differences from time to time in the overall picture, the variation 
in the volume and composition of the catch from place to place on the bank is relatively slight. Certain 
types of fish tend to be commoner in deeper areas than elsewhere. However, none of these is as 
important as the apparent tendency of the fish, as a body, to move about over the grounds concen-
trating now here, now there or to scatter widely. So far, no general explanation for these movements 
has been worked out. It seems important that this should be attempted, however, because the 
trawlers are often obliged to spend a good deal of effort at the first of each trip, randomly scouting for 
a good fishing spot. This exploratory work might be reduced and the catches increased proportionately 
if the fish movements could be predicted from an understanding of what induces them. The records 
and the ships' log books contain a good deal of information that might be useful in developing such an 
understanding and this purpose is being kept in mind during the work of record analysis. 
RELATIVE PRODUCTIVITY OF WADGE BANK 
It is impossible from what data are available to make strict comparisons of the productivity of the 
Wadge Bank with that of other areas because of differences in fishing pressure on them, past and 
present. However, it is worth while to compare yields per unit of fishing effort even if these give only 
approximate ideas of true relative productivity which might be possible if all areas had been and were 
being fished at approximately the same intensity. 
Comparison with other Tropical Areas 
Pedro Bank—In reporting on " Lilla's " trawling survey, Pearson and Malpas (1926) describe better 
catches on the Wadge Bank than on the Pedro Bank, a 1,000-squaremile trawling ground to the 
north of Ceylon (Fig. 1). Commercial operations by " Bulbul ", " Tongkol " and "Raglan Castle " 
between 1928 and 1950 indicate that the returns per day's absence from port have been high and 
more or less constant for the Pedro Bank. In comparison, Wadge Bank catches were at first lower 
but gradually improved so that during recent years the catch per day's absence on the Wadge Bank 
was roughly 25 per cent. higher on the Wadge than on the Pedro Bank. 
India—Chidambaram (1952) studied the productivity of coastal waters of India from trawling 
records of a 1902 survey cruise by " Lady Goschen ", of 12 commercial fishing trips by " Taiyo Marti 
No. 17 ", out of Bombay (November 1951 to May 1952) and of survey cruises and commercial 
operations of " Raglan Castle " out of Colombo, Ceylon (1945-47). On the Wadge Bank " Lady 
Goschen's " catch averaged 141 pounds per hour of actual trawling (i. e., per hour the net was overboard) 
which is roughly 25 per cent. of present catches realised by Ceylon trawlers which are about 550 pounds 
per hour of actual trawling. It is not unreasonable to assume for purposes of rough comparison that 
this same relative fishing efficiency obtained throughout her fishing trials and that the fishing conditions 
on the Wadge Bank were the same in 1902 as they are now. On this basis it is possible to compare 
the productions of the other areas she explored, with that of the Wadge Bank and to assume that 
trawlers like " Braconglen " would make catches on them that would be four times those of " Lady 
Goschen ". On this assumption it would appear that some of the grounds (off Calicut, Basses de 
Pedro and Cochin) are as productive as Wadge Bank and that others like the area off Mangalore are 
considerably better. From the published description " Taiyo Maru No. 17 " is judged to be a craft 
of approximately the same efficiency as " Braconglen " and " Maple Leaf " and her Bombay landings 
have averaged 10,676 pounds per day's absence from port in 1951 and 1952. " Braconglen's " and 
" Maple Leaf's " 1954 Colombo landings from the Wadge Bank averaged about 10,000 pounds and 
8,500 pounds per day out of port respectively. From this it may be judged that the Bombay areas are 
somewhat richer than the Wadge Bank. 
Philippines—Warfel and Mg..nacop (1950) described a 1947-1949 survey of the Phillipines, another 
tropical area. The boats engaged were less powerful than " Braconglen " although they towed nets 
of the same size. Assuming a linear relationship between horse power and fish-catching efficiency of 
trawlers, the Phillipine catches made by M. V. " T. N. Gill " should be multiplied by 1.5 in order to 
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obtain values comparable with those realised by " Braconglen " on the Wadge Bank. On this basis 
certain of the Phillipine areas, some of them large, yield heavier catches. For instance, Guimaras 
Straight grounds, 800 sq. miles in area, gave catches of 520 pounds per hour of actual trawling which 
means that " Braconglen " should be able to catch 780 pounds per hour there 10 per cent. more than 
on the Wadge Bank. The average for the four best areas explored suggests that these could produce 
at about 150 per cent. the rate now realised from the Wadge Bank. 
Comparison with Temperate Zone Areas 
Australia— Fairbridge (1948) lists catches per day's absence from port for the Eastern Australian 
region for several boats for the period 1927 to 1933 but only in one case does he describe the size and 
power of the craft (boat not named). She had a gross tonnage of 271 which is comparable with those 
of Tongkol (292), Bulbul (254) and Raglan Castle (280). At first the catches for these three boats were 
roughly the same as those realised on the Wadge Bank but they fell off in the later stages of the fishery 
suggesting that the grounds were depleted. In contrast, those from the Wadge Bank rose at about 
that stage in its fishing history. From this we may assume that the eastern Australian region is not 
as rich as the Wadge Bank. 
Houston (1954) gives complete data for the trawlers " Ben Berg " and the " Commiles " which 
operated in the Great Australian Bight region, 1949-1952. Their tonnages were comparable with that 
of " Raglan Castle ". Houston states, " mechanical defects were a constant source of loss of fishing 
time, specially with the Commiles ' ". The " Raglan Castle " suffered the same defects (Amirtha-
lingam and de Zylva 1947, Hickling 1951) so in several respects the vessels may be considered as 
equally efficient. The fact that " Raglan Castle's " catch per day out of port averaged more than 
twice that of the Great Australian Bight vessels suggests that the Wadge Bank is richer to the same 
extent. 
Adriatie.— Zupanovie (1953) studied trawling in Eastern Adriatic waters. He lists catches per hour 
of fishing of " the commercially more important species " taken with gear of the same sort as used by 
Wadge Bank trawlers but gives the horse power of only one of the vessels he studied. It was 250 
which is assumed to be the indicated horsepower. This boat's catch per hour of trawling was 78 
pounds. " Braconglen " and " Maple Leaf " have indicated horsepowers roughly times this value. 
Assuming that fishing efficiency is directly proportional to horsepower we might expect catches by 
boats of " Braconglen's " class to average 200 pounds per hour in the Adriatic which is only 35 per 
cent. that realised on the Wadge Bank. It must be remembered that the Wadge Bank catches include 
more than the " comercially more important species ". The comparison must therefore remain vague. 
It might be safe to expect Eastern Adriatic waters to yield half the quantity now realised from the 
Wadge Bank. At this rate they must be rated as poor. 
United Kingdom —Arairthalingam and de Zylva (1947) were favourably impressed by rough 
comparisons of Wadge Bank catches with those from north-east Atlantic waters and their view is 
substantiated by recent data applying to the operations of " Maple Leaf " formerly " Boston Attacker " 
owned and operated by a British firm, Boston Deep Sea Fishing and Ice Company, out of British ports. 
In 1951 and 1952 she fished out of Fleetwood on grounds off the west coast of Scotland and according to 
records supplied by her former owners realized catches of 407 pounds and 364 per hour on the fishing 
grounds. In 1953 and 1954 she operated on the Wadge Bank and got catches of 405 and 387 pounds 
per hour on the grounds. From this it may be deduced that the Wadge Bank is as good now as the 
west coast of Scotland and probably better than such areas as the North Sea which are generally 
rated as poorer than the Scottish grounds. 
Canada.—The world's best fishing appears to be in high latitudes of the northern hemisphere 
in such places as the Barents Sea, Greenland and the Canadian east coast. Some reference to these 
should be made to provide fuller perspective in viewing the Wadge Bank fishery. Data published by 
the International Commission for the north-west Atlantic Fisheries (1955) describe fishing operations 
off the Canadian east coast in 1953. For five centuries the richness of the Grand Banks of Newfound-
land (ICNAF sub-division 3) has continued to induce European fishermen to visit them in spite of the 
effort and hazards of Atlantic crossings Table 11 of the Commission's bulletin referred to above, 
7.):00 400 
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shows why. The year-round average catches per hour of towing by vessels of 150 to 500 tons approxi-
mated 3,400 pounds, 82 times that from the Wadge Bank. The average for June, the peak month, 
was close to 4,800. From this it is clear that although Wadge Bank, Philippines and west coast of 
Scotland may be worth fishing they cannot be said to offer rewards that are really high. 
Estimated catch (in pounds) per hour of actual trawling by boats of Braconglen's size class 
FISHING GRO  
WADGE 
PEDRO BANK 
BOMBAY WATERS 
PHILLI PINES 
EASTER!: -.JSTRA 
AUSTRALIAN BIGHT 
EASTEE..-1 	 IAT IC 
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SCOTLAND. 
NORTH 'fEST 
ATLANTIC 
6.—Comparison of trawler catch rates on the Wadge Bank and on other areas judged from available records. 
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General Remarks 
These comparisons, some of which are crude because of inadequacies of the data on which they are 
based, are summarised in figure 6. The Wadge Bank fishery is one of the very few well established 
tropical trawl fisheries and the figure suggests that it is rich compared with other tropical areas that 
have been explored. Furthermore, the catches made in relation to the amount of fishing effort are 
higher than those from some of lesser-known temperate zone fisheries and about equal to those from 
some of the best known and most heavily fished European grounds. Compared with the less heavily 
exploited north-west Atlantic and sub-Arctic and Arctic grounds, however, the returns per unit of 
fishing effort are low. 
This comparison accords with the frequently stated general conclusion of early workers, that tropical 
waters are relatively less productive than temperate. But it clearly refutes a belief expressed by many, 
that trawling in the tropics cannot be worth while. It clearly is on the Wadge Bank and there are 
other tropical areas that should be equally rewarding This false belief has grown up as a result of 
failures of commercial enterprises that have been launched. Close scrutiny indicates that these 
failures resulted from the use of inefficient equipment or from poor management—not from the scarcity 
of fish (Chidambaram 1952). 
It seems reasonable to conclude from this review that the Wadge Bank is a good ground from which 
trawlers may be expected to produce fish in approximately the present quantity per unit of effort, 
for an indefinite period providing it is not fished too hard. 
SUMMARY AND CONCLUSIONS 
1. The Wadge Bank is a 3,000-square-mile trawlable area on the South Indian continental shelf 
(7-8° North Latitude) with complex meteorology and hydrography that have not been well studied. 
2. After several surveys in the early nineteen-hundreds commercial trawling began in 1928, stopped 
in 1935, revived in 1945 and has continued ever since. 
3. The Government of Ceylon operates two modern 325-ton trawlers with mechanically refrigerated 
holds, on the bank which together are giving annual landings of three million pounds of fish, 65 per 
cent. of which are edible. This constitutes 5 per cent. of the nation's total landing of fresh fish. 
4. Because of religious tenets fish is one of the few generally acceptable forms of animal protein in 
the diet of Ceylon's eight million people. For this reason the catch finds a ready market and commands 
a high price and trawling is profitable. 
5. The fishery from its inception is well documented. Records for the craft operated by the 
Ceylon Government (1945 to date) are unusually detailed. 
6. At least 25 species, most of them marketable, are taken in important quantities. Chief among 
these are snappers and groupers. Over 100 species of fish have been observed in catches, all types 
included. Sea snakes, jellyfish and cuttle fish occur incidentally. 
7. Year-to-year variations in the catch per unit of fishing effort do not suggest that trawling is 
seriously affecting the abundance of Wadge ank fishes. Presumably the fishing pressure could be 
increased considerably without seriously raising the cost of production. 
8. Seasonal variations in catch are conspicuous with yearly maxima during the south-west monsoon 
season (April-October) when the bank is visited by migrant species. It seems wise to exert the 
highest possible fishing effort at this season because then it is most rewarding 
9. Diurnal and short-term variations related to water conditions are common features of the 
operations. 
10. Year-round average catches of 500 to 600 pounds per hour of actual towing of the trawl or 
7,500 to 10,000 pounds per day's absence from port are realised on the Wadge Bank. Comparison of 
these with catches reported for other grounds indicates that the Wadge Bank is among the best 
trawling areas in the tropics, is better than some of the best known and most heavily fished. temperate 
zone grounds but considerably less productive than the best northern fishing grounds. 
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